Point source concentration of GDNF may explain failure of phase II clinical trial.
Significant differences have been reported in results from three clinical trials evaluating intraputamenal infusion of glial cell line-derived neurotrophic factor (GDNF) for the treatment of Parkinson's disease. To determine if problems in drug bioavailability could have contributed to the discrepancies between studies, we have analyzed the distribution of intraputamenally infused GDNF in the rhesus monkey brain using the delivery system and infusion protocol followed in a phase 2 clinical trial that failed to achieve its primary endpoint. I125-GDNF was unilaterally infused into the putamen of three adult rhesus monkeys for 7 days. Three age- and sex-matched animals received vehicle infusions following identical procedures. GDNF levels in the brain, peripheral organs, blood and CSF were quantified and mapped by GDNF immunocytochemistry, GDNF ELISAs and I125 measurements. Infused GDNF was found to be unevenly concentrated around the catheter, with tissue levels dropping exponentially with increasing distance from the point source of the single opening in the catheter tip. The volume of distribution of GDNF around the catheter, as determined by immunocytochemistry, varied over four-fold between animals ranging from 87 to 369 mm3. The concentration of GDNF around the catheter tip and limited diffusion into surrounding brain parenchyma support the hypothesis that drug bioavailability was limited to a small portion (2-9%) of the human putamen in the clinical trial using this catheter and infusion protocol.